
 

 

 
 
 
 
 
March 8, 2007 
 
 
 
Mr. Chuck Zimmerman 
Brown and Caldwell 
3264 Goni Road, Suite 153 
Carson City, NV  89706 
 
Dear Mr. Zimmerman: 
 
Enclosed is the quality assurance review of the analytical data for the analyses of five filter 
samples that were collected on December 1, 2006, in association with the ARCO Yerington Mine 
Site (Event 113).  The samples were analyzed for gross alpha, radium-226, radium-228,  
thorium-228, thorium-230, and thorium-232. 
 
Based on this quality assurance review, the gross alpha results, one radium-226 result, and two 
thorium-230 results were qualified as estimated because these positive results were reported 
between the method detection limit and the reporting limit. 
 
If you have any questions or comments, please do not hesitate to call. 
 
Sincerely,      Concurred by: 

    
Konstadina Vlahogiani, M.S.    Rock J. Vitale, CEAC, CPC 
Senior Quality Assurance Chemist III/   Technical Director of Chemistry/ 
Project Manager     Principal 
 
 
KV/RJV:hm 
Enc. 
 
cc: Ms. Susie Kocsis – Brown and Caldwell 
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1.0 Introduction 
 
 
This quality assurance (QA) review is based upon a rigorous examination of all data generated 
from the analyses of five filter samples that were collected by Brown and Caldwell on 
December 1, 2006, in association with the ARCO Yerington Mine Site (Event 113).  The samples 
included in this QA review are specified on Table 1. 
 
This review has been performed with guidance from the “National Functional Guidelines for 
Inorganic Data Review” (US EPA, 2/94).  This document is not entirely applicable to the type of 
analyses and analytical protocols performed on the samples evaluated in this QA review, but it 
has been used with professional judgment to aid the data reviewer in the interpretation of the 
QC analysis results and in the overall evaluation of the sample data deliverables.  It should also 
be noted that results affected by blank contamination will be designated with a “UJ” qualifier (not 
the “U” qualifier typically used when following the National Functional Guidelines) in order to be 
consistent with historical project validation protocols and the current project database.   
 
The reported analytical results are presented as a summary of the data in Section 2.  Data were 
examined to determine the usability of the analytical results and the compliance relative to the 
requirements specified in the published analytical methods, the Severn Trent Laboratories, Inc. 
(STL) analytical Standard Operating Procedures (SOPs), the Quality Assurance Project Plan 
(QAPjP) for the Atlantic Richfield Company Yerington Mine Site (October 2006), and the Technical 
Requirements For Environmental Laboratory Analytical Services BP Global Contract Lab Network 
(GCLN) (5/22/02, Revision 08).  Qualifier codes have been placed next to results to enable the 
data user to quickly assess the qualitative and/or quantitative reliability of any result.  This critical 
QA review identifies data quality issues for specific samples and specific evaluation criteria.  The 
data qualifications allow the data’s end-user to best understand the usability of the analytical 
results.  Data not qualified in this report should be considered valid based on the QC criteria that 
have been reviewed.  Details of this QA review are presented in Section 1 of this report.  This 
report was prepared to provide a critical review of the laboratory analyses and reported analytical 
results.  Rigorous QA reviews of laboratory-generated data routinely identify various problems 
associated with analytical measurements, even from the most experienced and capable 
laboratories. 
 



 

 

TABLE 1 
 

SAMPLES INCLUDED IN THIS QUALITY ASSURANCE REVIEW 
 

Field  
Sample Identification 

Laboratory 
Sample 

Identification 
Report 

Number 

 
 

Matrix 

Date 
Sample 

Collected 

 
Parameters 
Examined 

P-0812 J7A090287-1 34418 Filter 2/1/06 α, 226Ra, 228Ra, Th 

P-0813 J7A090287-2 34418 Filter 2/1/06 α, 226Ra, 228Ra, Th 

P-0814 J7A090287-3 34418 Filter 2/1/06 α, 226Ra, 228Ra, Th 

P-0815 
(Field Duplicate of P-0812) 

J7A090287-4 34418 Filter 2/1/06 α, 226Ra, 228Ra, Th 

000580 J7A090287-5 34418 Filter 2/1/06 α, 226Ra, 228Ra, Th 
 
NOTES: 

 
α - Gross Alpha by STL SOP RICH-RC-5014/5016 (based on US EPA Method 900.0). 
226Ra - Radium-226 by STL SOP RICH-RC-5005 (based on US EPA Method 903.1). 
228Ra - Radium-228 by STL SOP RICH-RC-5005 (based on US EPA Method 904.0). 
Th - Thorium-228, Thorium-230, and Thorium-232 by STL SOP RICH-RC-5087. 
 



 

 

2.0 Findings 
 
Complete support documentation for this radiological analysis QA review is presented in  
Section 8.0 of this report.   
 
A.  Gross Alpha Analysis 

 
Five samples were analyzed for gross alpha by STL SOP RICH-RC-5014/5016 (based on 
US EPA Method 900.0).  The findings offered in this report for this fraction are based on the items 
on the following table.   
 

 
Item Reviewed 

 
Acceptable 

Acceptable With 
Discussion 

Acceptable With 
Qualification 

Not 
Acceptable 

Holding Times √    

Blank Results √    

LCS Recoveries √    

Field Duplicate Precision √    

Efficiency Checks √    

Background Checks √    

Sample Preparation √    

Quantitation of Results   √  

Evaluation of Raw Data √    
 
Quantitation of Results:  All positive results reported at concentrations greater than the method 
detection limit (MDL) but less than the reporting limit (RL) were qualified as estimated and have 
been flagged “J” on the data tables. 
 
B.  Radium-226 Analysis 

 
Five samples were analyzed for radium-226 by STL SOP RICH-RC-5005 (based on US EPA 
Method 903.1).  The findings offered in this report for this fraction are based on the items on the 
following table.   
 

 
Item Reviewed 

 
Acceptable 

Acceptable With 
Discussion 

Acceptable With 
Qualification 

Not 
Acceptable 

Holding Times √    

Blank Results √    

LCS Recoveries √    

Chemical Yield √    

Field Duplicate Precision √    

Instrument Performance Checks √    

Background Checks √    
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Item Reviewed 

 
Acceptable 

Acceptable With 
Discussion 

Acceptable With 
Qualification 

Not 
Acceptable 

Sample Preparation √    

Quantitation of Results   √  

Evaluation of Raw Data √    
 
Quantitation of Results:  All positive results reported at concentrations greater than the MDL but 
less than the RL were qualified as estimated and have been flagged “J” on the data tables.  
 
C.  Radium-228 Analysis 

 
Five samples were analyzed for radium-228 by STL SOP RICH-RC-5005 (based on US EPA 
Method 904.0).  The findings offered in this report for this fraction are based on the items on the 
following table. 
 

 
Item Reviewed 

 
Acceptable 

Acceptable With 
Discussion 

Acceptable With 
Qualification 

Not 
Acceptable 

Holding Times √    

Blank Results √    

LCS Recoveries √    

Chemical Yield √    

Field Duplicate Precision √    

Efficiency Checks √    

Background Checks √    

Sample Preparation √    

Quantitation of Results √    

Evaluation of Raw Data √    
 
No findings were observed for the radium-228 fraction. 
 
D.  Thorium-228, Thorium-230, and Thorium-232 Analysis 

 
Five samples were analyzed for thorium-228, thorium-230, and thorium-232 by STL SOP 
RICH-RC-5087.  The findings offered in this report for this fraction are based on the items on the 
following table.  
 

 
Item Reviewed 

 
Acceptable

Acceptable With 
Discussion 

Acceptable With 
Qualification 

Not 
Acceptable

Holding Times √    

Blank Results √    

LCS Recoveries    √ 
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Item Reviewed 

 
Acceptable

Acceptable With 
Discussion 

Acceptable With 
Qualification 

Not 
Acceptable

Chemical Yield √    

Field Duplicate Precision √    

Energy Calibration Check √    

Efficiency Calibration Check √    

Background Check  √    

Full Width at the Half Maximum √    

Sample Preparation √    

Quantitation of Results   √  

Evaluation of Raw Data √    
 
LCS Recoveries:  As noted in the Case Narrative, a tracer was inadvertently added to the LCS vial 
instead of a spike solution; therefore, no LCS in this batch of samples was analyzed for isotopic 
thorium.  Data were not qualified due to this issue. 
 
Quantitation of Results:  All positive results reported at concentrations greater than the MDL but 
less than the RL were qualified as estimated and have been flagged “J” on the data tables. 
 
3.0 Qualifier Summary Tables 
 
A.  Gross Alpha Analysis 

 
 

Analyte 
 

Report Number 
 

Samples 
Validation 
Qualifier 

Reason for 
Qualification 

gross alpha 34418 All samples J positive result 
reported between 
the MDL and RL 

 
B.  Radium-226 Analysis 

 
 

Analyte 
 

Report Number 
 

Sample(s) 
Validation 
Qualifier 

Reason(s) for 
Qualification 

radium-226 34418 000580 J positive result 
reported between 
the MDL and RL 
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C.  Radium-228 Analysis 
 

 
Analyte 

 
Report Number 

 
Sample(s) 

Validation 
Qualifier 

Reason(s) for 
Qualification 

Qualification of Data  
Was Not Warranted 

    

 
D.  Thorium-228, Thorium-230, and Thorium-232 Analysis 

 
 

Analyte 
 

Report Number 
 

Samples 
Validation 
Qualifier 

Reason for 
Qualification 

thorium-230 34418 P-0812 and 000580 J positive result 
reported between 
the MDL and RL 

 
 
4.0 Overall Assessment 
 
Based on this quality assurance review, the gross alpha results, one radium-226 result, and two 
thorium-230 results were qualified as estimated due to positive results reported between the 
MDL and the RL. 
 
 
5.0 Radiological Data Qualifiers and Valid Reason Codes 
 
Radiological Data Qualifiers 
 
U Analyte not detected at the detection limit concentration.  
 
J Reported value is an estimated concentration.   
 
UJ Analyte not detected at an estimated detection limit concentration.   
 
R These data were rejected and were not used for any purposes.  
 
UR The analyte was not detected.  The detection limit is unreliable and may be 

representative of a false negative.  These data were rejected and are not usable for any 
purpose. 

 
Valid Reason Codes 
 
1 Holding time violation 
2 Method blank contamination 
3 Surrogate recovery 
4 Matrix spike/matrix spike duplicate recovery 
5 Matrix spike/matrix spike duplicate precision outside limits 
6 Laboratory control sample recovery 
7 Field blank contamination 
8 Field duplicate precision outside limits 
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9 Other deficiencies (including cooler temperature) 
A Absence of supporting QC 
S ICV, CCV or column performance check problem 
Y Initial and continuing calibration blank problem 
M Interference check samples problem 
O Post-digestion spike outside of 85-115% 
F MSA correlation coefficient <0.995, or MSA not done 
G Serial dilution problem 
K DFTPP or BFB tuning problem 
Q Initial calibration problem 
X Internal standard recovery problem 
V Second source standard calibration verification problem 
L Low bias 
Z Retention time problem 
N Counting time error (radionuclide chemistry) 
W Detector instability (radionuclide chemistry) 
C Co-elution of compounds 
E Value exceeds linear calibration range 
I Interferences present during analysis 
T Trace level compound, poor quantitation 
P 1C/2C precision outside of limits 
B LCS/LCSD precision outside limits 
D Lab Dup/Rep precision outside limits 
H High bias
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6.0 Signatures 
 
Report prepared by:      Report reviewed by: 

      
Konstadina Vlahogiani, M.S.     Donald J. Lancaster, M.S. 
Senior Quality Assurance Chemist III/    Senior Quality Assurance Chemist II 
Project Manager 
 
 
 
Report reviewed and approved by: 

 
Rock J. Vitale, CEAC, CPC 
Technical Director of Chemistry/ 
Principal 
 
 
 
ENVIRONMENTAL STANDARDS, INC.   Date:  3/8/07 
1140 Valley Forge Road 
P.O. Box 810 
Valley Forge, PA  19482-0810 
 
(610) 935-5577 
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